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(54) LIQUID CRYSTAL DISPLAY 

(57) Abstract: 

PURPOSE: A liquid crystal display is to secure nonuniformity of a large scaled liquid crystal display using a fluidic self 
assembly (FSA) technology and improve a yield of the display. CONSTITUTION: A switching area and a pixel area 
are defined in a substrate. A planarization layer is formed on the substrate and the substrate includes a groove in 
which a plurality of incline planes are formed. Gate interconnections(150a,150b) crossing across the groove 
horizontally are discontinuous at a vicinity of the groove. Data interconnections (160a, 160b) crossing across the 
groove vertically are discontinuous at a vicinity of the groove. A nano biock(200) is packaged in the groove and has 
side planes corresponding to the incline planes. At least one switching element and a plurality of pads(153,164) are 
formed on the top face. The plurality of pads applies a signal to respective switching elements. A connecting 
interconnection connects the nano block, the gate and data interconnections and one pad of one switching element. 
A pixel electrode(170) is in contact with the other pad of one switching element. 
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#7| a iflS e|- n=a|. U^sfe £|-±*R# a?f*K=. *IS a^ia*!* (Ha|o| 7|=h# 7|A|t*c|.. 
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H 1-& sma|2l a|S jgEA|g-*|s| t hg.g. E a|s- eigs. 

e 2t fields! s.h^\s\ gg# jeais a^e. 

£3§E 22) SEl-Aj III -III ££ E.hgH| £EA| ft 

£te^ ilSo|| n^B ±*W L-KfcS^2| ^H^el £A|a- s.&. 

£E St « a-soii cc* L-hiMso)! uiig-a ifla ixfsi mm e^is £3. 

E 6-£ 4Jx:S^O|| i^lSJ 4;X|.o| g7|-S|S# S£A|S £g . 

£ 9a M|A| £ 9dxr SE 8S| «EHS IX-IX3. *|* Ele!2| *»S|"5S* £A|g E g. 

152 : 7)|0|M 153 : 7)|0|S eHH 

154 : 7)|o|M elSHHid 156 : ?l|o|J= h|)h 

163 : CflO|EH °Js b||Aj 164 : ±± n||i= 

165 : ±ii 5^!* 166 : Ha||o| n|) = 

200 : i-fin** 100 : «TO S^xI^e) 

300 : HS-S 



roc/ ^s-/^ 7 /# a' j. go® mm 

self assembly : FSA)7|#S o|#§K*l *||SNfc mgsj 3|S£A|S*|o)| SQ- 2jo|c|-. 

a|S 5A|S-x|2| aqgsl oigj-aaf ^ah§ # o|#&dK ojjg° 7Ht:2 zj 7 | m)- 
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CCfHW, #7| £*Mg ifS* &2|S 3=1^, 9|S2| ^uHgOl «4S|-7|| #SfS| 0|«^0)| °|§|-0i #7| 

gij§°| £x|- a||s u-t,to S wo| ggsi-oi £|#§ixL# ^ &lc+. 

S*H£: *}E.n S§# o|§§|-oi *||5|-!E|fe Bfa| siHxi^Eial- #71 Hj-st EHijx|^E|o|| e^aa £|-±g=o| U J4|°£ 
HHSS ^9 2*15*1 (Active Matrix LCD : AM-LCD)7|- SH#E Si TOIMOl ^*HH 7R9 ¥^ #2 

ag>S|SS 2|g £-M3*|» ^-AjsRr 7|SS|£| -^g?J 9|§ n||Ho| ^m. #E|MS c)*4 

e le sa^ei «is bh^hi aas je^is bseoick 

SIS 2Ha(20)& OiB) #-ffo| ^A«0| tj£g ^ #H| 7|ft(2, 4)0] AiS CHSS|7|| S^EjcH o(J li # 7 | - g-sl 

(2, 4) am>ioii aia«(io)oi 7hxhs ms. m*m hi. 

M 7 | oijg n||a(20)o)|fc seisfe fiBii|Ei7h «as #•¥■ 7|fi(4)* #7| a|S*(io)a| fcjq- US »S* SIM 

§ ^ Slfe s|S7|- M|#=j 7|fi(Z)SS nHSacf. 

#7| #« 7|e(4)0||fe 4|« T^flSHfe !EilN#(8)2f, #7| |^lB|§(8)f §fe g#S^(12)0| 8gE|0l 81 Cf. # 7 | 

s#£RU2)-& aia (io)chi ay* emeRai mtm tw. #?i ?i&(z)e «fe «m s 

BHx|^E-|(s)ah #7| Hfaj- sgx|£:E|(S)S¥B] AjS:» OJ7I-1J-J1 g|g (10) o S goj.g °j7^fe cHB & =o| g^w 
It* sfe SI^ER (H) o S ^gcK 

#7| £|-±£R(14)o| g^S flkfcJjt(P)SpL Q-cK 

aS|H, #7| #Jf 7|S(4)Bf «fJf 7|B(2)S| Ah0|0i| a|S(10)S| V4ft flSfl. #7| #Jf 7|fi(4)3|- 
*t¥ 7|fl-(2)S| 7HWE|o||fc ^ as (sealant : 6)3. #£!=|CH at"}. 

#7| £ 10)| £A|Sj *lJf 7|Kh(2)2| USE* L-fE^fe £ 2 » »2=*K>I *f¥ 7|&(2)2| S^Bf #AflS| tfS^B 

**¥ 7|S(2)o||fe S^S^(14)°I S^SICH S1H, #7 1 E^S^(i4)S| ^=s| gj u|)g gi-gKHl nf-B)- e||o|e| hH-M 
(24) 5J 7)|o|s u||Aj(22)o| tja=|o| alcK 

aalji, feS^a a|S 2A|^*|s| ^a^(l4)s| S.^ ¥S«Hlfe #7| sj-^g^(i4)o| aa# Sl7Wfe i^S ± 
xfoj aj-aj. egjx|>;E)(S)7|- S^filtH SlcK #7| sj-af S58x|>;B|(S)fe 7)|o|S g^(26), Sy HB||o| g=(28 , 30)° 
S ^2)0), #7 1 7||0|S S^(26)-E #7| 7)|0|S u|ti (22)o)| °i£s\0] <&3L, #7| ^ S^(28)© #7| C||0|E| H||Aj 

(24)0)1 saEi&i aic*. 

nam, #7| Hsllel S^(30)S #7| £1-4:3^(14)0)1 «#5)o S 5S|*(d|£A|)# #§|| g7|s|°^ aa=|o) al^K 

qa aA|#x|°| #b)M£! c|.#ii| a-cK 
ifltl a|-aj- saHxi^E-iBi 7)|o|s g^(26)o)| goj-ol °j7|-s|fl, c||o|e| iJs7|- skfc£R(i4) °s el7^i, 7l|o|s gq- 

(26)011 AJS7I. o|7]-E|X| ^fe a^Hlfe £fcW?R(14)0|| E|0|B| ^27|- 9j7|-E|X| Bfecf. 

Oil* #0), 2|-7| 2A|»x|H| g-f-fe |£ 5^|A|E|X| di^\?l, 1821*1 0|#S| CHgsj, 2«|| #JE(0fl§ §0| 



SXGA, UXGA #) a|S 5A|S-*|s| 3^o||fe 7i|o|s nH3 SJ e||o|e| nH4jo)| Aj#s|fe ^HSa| iff x|83o| 4313 °=r£ 
S SStsfe §a§ s.^7|- QcK a*EW, CHS3/HSII4JESI E.M±ns\ g^oflfe. 7i|o|s HB41 §y c||o|b| hh^s| 

0|S|, #EH°| fe^gg 2A|g-*|s| J^S5S# 5. 3a Ml*l £ 3e« <£M\°\ ^W, 

Ut^HS 3|g aA|g-*|o)| A^=lfc S@!*I±NS| ^ £E|)7-|H (Inverted Staggered)!! ^3E7|- Bo| A|£=j 

Ktt, &7| n =^71 =g "W SSHx|^B|fe ^H^^sl gj. ffl0 || ccl-Ef Bl| *Hfc| o||*|a (back channel etch : EB)4 <H| 
*l ^331! (etch stopper : ES)°S 4^0=1, n 4 s 5So| H J| *Hy oll*IS ^27|- S|#S|fe <3|g SA|^ *|| 

fl*l, 7|a(i)o|| olSfiom ff7|Aj n\7]<t\ tH|o|s §§|fi| a* ^33 ff E |7|#s| a (adhesion)* # 

fl«K>) A1|§« AJAIQ- £B|b| I) (sputtering) 0)1 S|*MH #4?U|* §^ficK 

E 3afe a>7| S^U| f» *o)| *|| i D(i3S HE|a«HH 7i|0|e gs*( 3 o)Bf iSE|X| £R(32)« g^Sfc EM|0|c|-. 

fe* «a 5H§ #s|o| g£S 7i|o|s Sq-(30)CHI A|-S-E|fe. RC gall o| (delay)* «W *p| fl*KH *| 

So| ^o|feo| oi^m SOLI, £^ tW»|a« MH«o| H-E SSo||A4 

(hillock) «4lo| a|a h||/4 ll-^l» op|A| ? |HS. 2¥°Hs b»Ajs| g^fe real SNs ito|7|i4 *)#^2^ ats 
S|7|E ®c[. 

#7| 7flO|S 3^(30) §y £Sa|3 £R(32) SS?, a §j ESS 7|fl- S^oll g*| 7i|0|e l^et (34 )# s^flcl- 
. E», ^7| 71|o|M l2iB| ( 34) aj-oii °4^o S y-sEJH #U£l u|HS *!35 (a-Si :H)3 M*#o| u|gg Aja|a 

(n-a-Si:H)# ^tW. 

AJ-7| gl-E^I #1 §«f*0| *| 2 Dl^HS sHEiy^l-Oi a|E|MS(36)3* &\ °-!|E|HSB| §^ H7|s| £H| H**( 0 hmic 
contact layer : 38)# t! & g-cK-E 3b). 

£E 3cO)l £A|g g§g (Transparent Conducting Oxide : TCO)S ^ 3 afiHS n||B|y*|-a| S|- 

4:S^(40)# S8*fe 5S0|cf. a} 7 | ¥ oj & ES#^g # ^2|ah 0 | iTOdndium Tin Oxide)7h iield. 

^7| S^S^(40)S ri:ME|X| S^(32)4 3^A|fe «e|£ ~p"^ E| 0^ ( Ofe M 7 | ^ £E |X| 3^(32)4 ^SE|X| ?|| 

=HA|e|» MmP\ fl»o|cf. 

0|^, E 3d0)l £A|sj S0| WW* ^ 4 "lias sflNy^oi ±± 3^(42) SJ =M2! S^(44)# S8 

eW. -^71 £B|s| S^(44)^ &7| 4±S^(40)3 4:Sa| ?l*|o)|AH ^HjflcK ^7| ^ gj HE||o| 

(42, 44)B 3S(Cr) Sfe -S-E| M@! (Mo) #3 Et«l 

nam, #7 1 rti §y Hajoj g^( 4 2, 44)* "fiai *w &7\ ±± ^(AZ)n &?\ Ease! S^(44) a|o|oi| 5x11*1 

EB| H3j.§# oj-of, ^7 1 S^(42)3 #7| =B||o| 3^(44) A|-0|CH| SXHSfe 2.°$ ^TlSW 

SSS *m S?HA|^E|(S)S| 37|5| SAHoU AjZJ-g. ^ A |a 4= SlSB), A^o)|AHE 5 ^ZJC|. 

#7| as) g^#(38)2| 41 s» ¥£|7| a^-acK -yxii £°| ^^#(38)3 ^|z|A|o||fe. n 5|Y°ii & J ^a «|e|js 

#(36)3 aJbhu|7| §ioo^ o(j E | M * ( 3 6)# oj. 50 m §E 2[4|74§ A|?|feDH, a|z| 3HE(etching uniformity)fe 
^ MlB^li3(S)S| ^ahqii s|*js|°| sg« D |acf. 
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=Ei#*j°s E 3eoii u^2^ uo\ m°d^m 5*w:a n 5 nfias mEiysw ^eim*(36)# ssspi #«» as 

■K46)* S^W. 

#7| M29+(46)-& 9!|E!M#(36)s| M&SS o)|dx| #e| si &9*fe S»#So| a|s|| aj-aj- sflx|£E| ^Jo|| 

ms ss* »ia * wiasi gais gti-at(siN,) n*it *id5 ^aKswoom #?issi 

BCB(Benzocyclobutene) s^S S^SW. 

S», #7 1 fis:et(46)e a|-Bj- s?Hx|^d (S)d *HWS|s|4 fiKS^(P)s| ¥2- SS*I ttti 7|*tt #7|M- 

^HEflxl (scratch)^ Mgf°S^N MSL*t7| fl«fo4 fee H^l-t^ M)£ §y l||^o| alt =*md. 

SSofl slsfl-M 2A|§-*|s| ttfaf 7|#S st^£|7)| Sd. 



Ifo| #efls| °»g SA|g-x|°| g-f-oilfe- ttj-af MUxi^Ej 7|a°j §f9f *||2Sp| jiS(a)' 300 "c o|#)o(a) 
o|^dx|fe lojaf gj 9!j E | M * g§ # 7i ^ 0 |: sta, o|s ejsll ?IS(i)s| g ^/i#o)| s|e HSo| 4= aid-. 

o|s e!«B ^d sih^^ei* fll, d^-ild£!°£ SiS ix|-°| ^g*|^af Mifo| 4= alt Ei£jo| aid. 

#7|d U£ M4K7|es| S^*/flSs| 7|B(l)a| H7|7h ^x|^ Dj^Dj Aj^ach 

(photo- lithography), *ld(etching)d <Hb| a BWS HAS. g£s|fcc||, o|a)» d»S»a| BHfS|2! 

HHAjo, a ^ ejaj s # - o|- oiB) ?]x|?|| s|s, o|a)» M Sa SS0 | H8Hx|fe Set 4M 7|fis| 

2Ro|d c|s!|E (defect) s>f cH*s| jiBisiio^ &d. 

£Ett, tM-aj- S|Hx|^Ei°| aiEjagos A^S|fe h|§S Aj a)€S a S7|S| ^^(0|#fE7|- ^ 1 cm z /Vs) 

si ens sA|g*|oii «is*fcdi s*w aid. oi#^ m*\ «m mi«o)i H | Sa Aj E |a # q]^s|o| 2 

A|S*|(2f 20' o|aj-s| gaj)s| i*|S AfSS S4Kresidual image) #s| ltfl*l*HI 7W§ ^ 5Ufe flao| 

aid. 

£E», #eH°| 7|#s cH^£|s| 9ij S 2 A|^*|# xflxj-^. st^s] flg- h 7 1-h| CVD |ES Eg! 

8«ot §f7i mscHi 4* ^7^7^ ^^g^ s^iaoi aid. 
a i|5)o| aid. 



#7|S|- ^ g-Aj^7| fl*H « B-gO)|Aife ^flS ^iS^O| §H|£| 7|th4; AJoJ ^S\1L, 

Mst cflSaiel d^al ^a^o| S^i! MISS* 3>fe SWW; At 7 | u||#SS 7fs»»°s 7hS.x|soi, #71 i|§§ 

Yeo)|Ai 7)|0|S HB-idoM-; #7| mg## AflSgj-t^SS 7FSX|a.Dl, #7| MIS-S ^eoll-M dlOjEj HHAj 

3*; #7| §A^# MISSCHI -MS-Hl^l, #7 1 l||#5o| ^Afdol q|SE|fe 71-xloi, #« got) sjt>lE §m o| 

#21 ^X|- S| yJs e|7h«45 d=T=7HH| E||JE7h gAHEj U+Jb^^BJ. #7| din«^2f ojga aj. 

7i tiio|h si cioid wan # 7] u^aso| tt ±X |.£| ^ bhh« 4^ <&m^ &m\im ; &\ «i ^as ^ 



5 



x>s| b[ EHJE2F g^sfe s^g^s a)S 5A|g-*|# oja||o| 7|fi-« KISSnf, 

ES, ■& a-@0)|Aife 7|S^; #7| 7 |g AJo)| gjAj£| 7)| 0 |E n||Aj gj c|| 0 |E| H|Aj3|. ; #7| 7|| 0 |e gj D||0|E| B||AjO| gAJ 
€! 7|fi #01 Sa=|jl. ^2| 3AtB« HSH&Ol ggl! gihSI-BtHf; #7| M]#£S| 3X^3* C|§«fe 3Afti« 

5>i aj.«oi| 7||o|M, =b||o| g^af 4 g=o)| zj-zj- <aa=i m|j=# 3ife Jisyxi^Epl- Sajej u^«=af ; #71 14 
EMs| & j ah S |ji i Api 71 | 0 |e oj cjojei H ||Aj2^ aj 7 | 4E£*f2| 7)1 o|M, 4:^, Ha)|oj njc?). zfz) tfs|Es 
AJ-7| M2:e|2f #7| HQ-aWS ^#s)oi g^g 7)|o|s c||o|e| 7)|o|se||e ±±st£ 

HB||oliZ|)H 3S|*0| gAHg M£W; #7| l^nf AJ-o)| SgS|jl, #7| 7)|0|S H||AjIl|- 7||o|md||e.» fllsfe 

7)|0|S elmUllAjB), #7| C||0|E) HjAjJlf ^BflH* S^Sfe E)|0|&) ^HflAj^, #7| tiS HB)| °jH||Ha|- 

sRr tl-iS^* StHjfe 5H§ ffA|g-x|# 0)B)| 0 | 7|n|-§ ^g^CK 

oi-§h s¥s es-s s-ssw # ^a^s ^\t\ -assch 

#aHs| jea|#x|2) h| jiisliAH g-go|| o}« QijS 5A|g-*|sj 7hS S ifIS ±nm 1E2| SflS|;3§# # 

SH d|e| *1|#g-cfe 5Bf #7| o|a| *||5)-g 4:A|.A| £ 7|#(Fluide Self Assembly ; FSA)# #«t 7|fl0|| M| 

S-sfe 3to|cK 

0p|AH, g£ S *||#=j if|H rfcXfe Zl 37^ ^AJ g „ § ES a|)^ D|A^7| ffll£0|| l4E#l|0|E|. gficK #7| L ) t 
?H0|E) #0)1 iflt) #^0)| 71)15)°^. IQ-SW gAjsHzl-, 

flX-), aj-71 ±X[S. A|-a.H|fe u^gmofl afsH -Mg^g c[^j>[ ycj-. 

E 4fe ft ttSofl ccfB l.^M^(200)S| tffi* EA|fi ErSJESA-j , #7| l^M^(200)^ cH*7||S| iflS ^(Hfaj- M 
?HA|^Ei ; ioo) « 3E»*HH, Ahc|-a|#2| aAj. # # | flD K 

AJ-71 H|B| S?HX|^E)(100)fe ?1|0|E|(50) #0)1 gAjH|0i, H AU-|| ElS^fe £ 5<H|A) ^?|a-CK 

E 5fe #7| L(tfs (200)0)1 «<AJS a^ej S|Hx|^e|s| g-S^eJ ^» EA| °l- aaESMl, n SiEx-|| ?|o|3i| 

(wafer ; 50) #0)1 A-) o|ipCH3D|-. 

AJ7| £ 50)1 £A|g u|B|; B^aI^eKioo)* MOSFET (Metal Oxide Semiconductor Field Effect Transistor) B|- 

?l|o|El(50)ollfe eiE*ll S^(60)oi #7| S2l( 60 )°| <M^y[ l^af(52)0| #7| 

?-l|O|E|(50) #0)1 §Aj aD |. 

ZIE|3., #7 1 M£# g«(60)B|- S^sfe ^ g! EB||°J 9^(56, 58)0| #7| H°4&|-(52) #o)| #7| 4: 

^ §] HB||oj g^ (56> 58)21 A(-o|o|| 7)|0|S 3^(54)01 gAJScK 

#7| ?|o|E)(50)fe EUS ^HIS(C-Si) Sfe ^fe-ol-A)qolE(GaAs) §o| A^fi ^ a(o tt)i aj- 7 | ojw 

(60)^ #7| BBE*|| ?l|O|2i(50)o|| M^#(a±^7|S5 #2| 3 ^ 5^°| g^?J #^(B) ^fe ?J(P))# ^<&o\Qi S 

AJ&c|-. 

E 6-& ##t!" t-|-ESS (zoo) o| H|Df EE|x|^E) (100)71- fjAJg «^o| ^Aig. sl^E^A-), 4 7[|2| afof S5!!A|i 

£-1(100)71- #/S|-/5|-/^2| 0|^D1 S#£|CH SICK 

#7| 4 B+°t S?HA|^E-)(ioo)fe 7)|0|B S^(54)54 4:A. gj H3) |oj g^ (56i 58 )°sL ^5)0^ aj-7| t,| 0 | S S = (54)-S- 
^ 7H2| 7)|o|M sHE(54a, 54b)2|- S^W, #7| 4 7l|o|B n)|E(54a, 54b)fe A-)s tH*i»o| 

59, #7| ±^ S^(56)S c||o|e-| B(|H(56a)2|- #7| He||o] g^( 4 5b)-& Ea||9l n|E(58a)2|- g^&cK 
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nam, &7\ hb||oj n|| E(58a)# °j s=o^ 4- >;Ea|x| ?(b||a|e) ( 70 )7|- il-asloj, #4 ^me|x| ?||2lW4(70)4 
e|- S4^ §#S4 h«H(72)S S4. 

0i7|AH, c||o|e) n||H(56a)fe 4u|x| 37«4 ±± 34(56)4 4*3 °S e!S4°i, 44 4si SaS ^ Sl# 3!0|4 
. 4, E 6011 EAIfl 4EM4 (200)4 s|SE0||fe 444 E$0|E| J|E(56a)<H| 47flS] :±^34(56)0| 44 <£!140i Six| 
4, 44 47H2.| d||o|e) miHfif 44 a 1=1 711 ±i 34# «gfit * Si* 3do|4. 

SEtt, 47| 4#34 m = (70)te 44 c^7|s| ^ME|x| 7|4a|e|s|- 3*a|S£ X14. 

gftfi 4EM(200)S 47Hs| 44 SHHx|^Ei(ioo)2F m 4 44 (100)4 ^ 34(56)o)| £1£# fcPW 

t C||0|E| HUH (56a) 4 EN el H=(58a)o| tiSB iSE|x| 9|i4A|e| (70)4 44 ^5La|x| ?Hb||a|e| (70)0)1 
o^. ^38 §#34 EHE(72)S 4£S4. 

Q7|&4 2lX|4. J£ 6 0|| £A|g 4inMS S | s| SE 0)| o|«^ _ 47 (|o| 44 eBj X |^E| (l 0 0)fc fiW C|0|B| H» = (5Ba) 

oil 444 ±± S4(56)o| SlHlol sl°4, d| 0 |E| n||H(56a)o|| 3s7l 2144S, 444 44 SSH^I^N (100)fe 4 

7)|0|B 34(54)4 32fj7NI 44 7H^S!°^. §44t)| =J4. 

as, 4#S 4=t=7D2| 44 s?Hx|^e)4 ^sa|x| ?HsH A IN7F 4.t^js# 7|#oi| h|*|«PI 44 FSA 7|## U 

S4fl 4S4 §4. 

E 7-g #7| 4^M4(200)o| 44H 7|»(i)°| BS* EA|Q- E*SE0|4. 

^42! 4EM(200)# h||*I47| m 7|S(i)# 5H|42, #7| 4E**(200)# H*ltt ^S4 4£° 

S a)4401, 47| 4EM4(200)o| 444fe Ml 9* (300) # t>^tH4 o| n|| , 47 1 MI4S(300)e 47 1 4E#^(200)4 
*t^Se|(=, A|4a|H 14°| 4iM^o)|Ai n go|4 4^ af)o| 4^4 *II4S 3do|4. 

o|4 So| xil43 4B* 7||fl**M4 tHf£! WW 4nn, 47| ^#™|oj| 42! 7|© m £34 4B°<e 4E£ 
4(200)« &S«4. 

o| m. 47| 4ES#(200)O| 47| ^§°J|# 44 *=4 7W(l)S| *|4S£l MISS(Z00)o|| 44=1 E» 4°S^, 7|fi 
(l)oil ^flS4:4(^, 4in#s )# 34. 

47|4 Sol 1E£ *)I44 iflS 4i,M^(200)# 7|=h(i)(H| gAHEj mi as (300)011 444fe 7|## ^4#S7| 

#(Fluide Self Assembly ; FSA)0|a|. §©4. 47| ^xfA te 7|#o)| SJ-CJ) AH aR**) '^11 5904545'2O)| 7)|a|e|cH si 4. 

#eHs| fiA|4x|°| xfl4ggo)|A)fe. 44:9401 S^E|fe sffioll iflU ±xhoj 44 ssHx|iE)°| xi|4sg4 4± 
34°! S^ggs 7|fio)|Ai g*S4SS°4, « SH3m*|fe «ES| ^1498* *»H iflS4:X|-S xfl4S4. 

« ttSofl 4e ^IS! 4:XFo| 4in#4H| xi|4s ^45j?J 44 =3x1^44 ^ 3 E)x|- ±X|-S a 4« 

e 47| H|SS M*\E 44 S!Hx|a.e|4 «4S- «fm, S7|s| sah^ gigg ^ E |a a - as.oFAH4o|E 

4 ¥]o|4 4o)|A| xl|^E|7| msofl ^44. 

4#9 FSA 7|#s 47| 4E*4(200)S1 444x|fe *IW4x| *47| 34. 

44^, 47| 4^*4(200)4 s|SE?J E 6o)| EA|S- 44 Sol 47H4 44 saHx|iE|(ioo)fe 44 cHS^Ie! ^« 

#I4E4 ^ 7H| EJ ft) , 47| 4 44 S?HX|^EiO|| AJ5« e!44tr n\0\Bi UgH, 71|0|H n«H #o| 4X|-1E °^A| CHiJ^oj 

47)1 34. 

S», 47| 4EM# (200)4 2|S?4 H e 44o)| gh£« S^o| 7fe4oi, E 60)1 ea|Q s|S£o||fe 4§s|x| 3fc4. 
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*PI 7|#S Ml«e #£ft >4icg^(200)2f 0|# 0|»fi ^XFA te7 |- (FSA)# # g|| Qjg ffi A|g-*|# x|£«fe ghgoll a 
ft 5!o|cK 

ifllal ^a|o)|o)| ctl-e 0|3 5A|g-*|s| g^i eais gSJE0|cK 

5. 80)1 tiS^S, AHS&S=°3. m i §J x| 2 7)|o|S HNAl(i50a, 150b) o| °i^s\JL, 7|-aiHf°S *1| i §J *|| 2 cHI 
0|B| Htf(160a. 160b)O | S^SCK A}?] z| 7|| 0 | e ifltiflsoa, 150b) 5* #7| d|0|E| a|| Aj (160a, 160b)O! ja*Wfc 
¥<>life 4MM(200)0| StK 

SEO, &7| l-^#s (20 o)^ ojg^j. 71 | 0 |M HHAj( 15 oa, I50b)s| ^ENfe 71|o|H H||Aj a@j*(i52)o| g£s|Oj aj 7 | 
L-HnM^(200) MN ^at S?Hx|a.ei (d|ea|)2| 7)|o|m n«H(i56)a|- he|ji, ai. 7 | xnf i tJo|M n»Aj 

(150a) 4 #7| 4 2 7|o|s u|Aj(150b)e 4K>| MiM^I(200) figg H ||Ajo)| Ms. Scf. 

HEft, av 7 | M^S^ (200)3* eillft ^ d|o|B| Hl<d(i60a, 160b)S| SEWIfe e||o|e| n|Aj aaj^ (162)0 | flgs|(H, # 7 | 

D||0|Ej b||Aj( 160 a, 160b) SI #El°ll S^S C||0|B) U«Aj a^*(162)« #«« #7 1 E||0|6j H||Aj(l 60 a, 160b)*l C||0|E| °J« 
HHAj(i 6 3)# gs|| #7| mn#^(200)S| HBj|°J n||H(l64)2|- ^HS^. 

Api *)| i c||o|e| H||Aj(i60a)2h & 7 | *1| 2 d||o|e| u||Aj ( 160 b)S # 7 | i-HnM^ (200) M|s| Lj^as ti^a ug 
•Aiofl S|*( Ai^ E#©W| sjcK 

ai- 7 |^ go| »|0|S H||Al(i50a, 150b)2| N|0|E| Hfl(i60a, 160b) « 4f7| i-fi**K200)O| fl*|*ffc *50|/H #°4^5|o 

s s&acK 

HElll, Al- 7 | f^^og SJAjsj t||o|ee oj d| 0 |Ei H||AjS 7flO|B o|#H||Aj (154) §j c||0|B| °]#Hl|Aj (163)# *«H #7| 
l-Hr:M^(200Ph eiS'sjTll S|fe 2jO|Ch 

aft, l^m^(2oo) L n°iife ^7| am saxi^Eisi ii g=(o|£A|)af aaa EMei 2«H(i66)7h & 7 | = 

all el 2«H(i66)a|- E^Sfe sF±:S^(170)o| H-Sa^. 

##ft *m ifO| * ^g0)| IIHB. QNg 5 A|^*|fe iflS ±A>£ AfSSlfe *W S?HA|^Ei» #So| s Je | S sj^gj. |_|. 
icM^(200)# «l*«fO|, C||0j5|°| QH§ ffA|S-*|0| S|## 4= Rife 3€|0| ^Cf. 

E 9a M|a| £ 9d ^ £ 82| SftAj IX-IX4 *m ftSS| ^5|-gS* £A|fl SSE^AH, , JE 9a« *W9 

0WS| ^SOflAHfe A^l 1 §y 7% 2 »|0|B H||Aj(150a, 150b)^ * 1 Sj 76|| 2 E||0|E| H||Aj (160ai 1605) o| # 0 \ ^Q\B 

"14! (150) 5! E|0|B| H|«l(160)O|Bf 

E 9a-fe 7|fi(l) akh| 71|0|S H||A1 §! C||0|E| H||Aj (15 o, 160)* Si^Sfe EMI* £A|^ £flo|Cf. 

47| 71|0)M H||Aj(150)a|- DjO|E| B|d(160)S 31, ^-1^9 , 8^9, E| Efe #S| ^0| Af#fi ^ 21 °«H , 

2+ nHid(l50, 160)-& #a|o|| S^acK 

£ gbfe 47i TiioiM §y tfioiEH hhaj( 15 o, i60)oi 7 |nj. (1) aj.o)| go-swoBo)* s^sm, miEiy®KH lh^-s 

(300)# g^Sfe ElTll* EAlfh EHo|cF. 

a} 7 | Lng-g(3oo)-& ^yis! ±xt?i ^ s^a mc«^(niEA|)oi °mm ®±o\c\, 

At 7 | gasF9t(180)€- SftS»0| x^o||A| gAjo| 7 fe& S!^A|.o|#£^E!(benzocyclobutene ; BCB)# Afs. 



E 9cxr 47| MllH(300)o| 4tis(200)i *H^rr EMI* E-M© Ego|c|-. 47| i-4EM(200)* 47| MISS (300) <H| 
ggefe o|o| 4#fi Hf alcK 

o|^, 47| 4kis{200) 4¥sl SScHI S3:e|-(182)# o|fe 47| M|4^( 30 o)o)| g^g LfisM 

(200)01 a-7ii# s-xism, ai^-ai a-^#s^E) 4,^1 4t#s (200)S mssm ?is-o|cf. 

#7 1 M2;a|-(i82)-& 47| SS-s^(iso)sl- SSIS- *HI!« Ah&S-ch 

E 9di=r 41-71 £2^(182) Si SS-s|-^(180)o)l 5§l»(152, 156, 165. 162)# t!4^0i, 47 1 7)|0|S Si Cj|0|E| h||4 
(150, 160)21- 4?| L|-iM^(200)2| 7|0|S nHH(152) 3! :^H||H(164)aF X|0|M ei#H||4(154) Si e)|0|E| °|#H||Aj 

(163) * mi aasHr mm s-Mni. ni, 

^, 47| 71|0|S uil-a (150) Si c||o|e) hH4(160)s| 4¥ £2:^(182) SJ H&s^QSO) 4»ll 7)|o|j= =9)5(152) Si N|o| 
N 3B|*(162)* 47| l-^#s (200) o| At 7 | 71|0|e h||H(153) Si ii:n!|H(l64) 4¥<HI 7K>|£HJ= gq* 

(156) Si ±±nE. 5S|i(165)§ *W «4ttch 

0|^, #7 1 5§i#(152, 156, 165, 162)0| §43 MI>et(l82) 4°l| n||E|y§Foi, 47| 7||0|B 

h»4(150)^ 47| 7||0|M nl|H(l53)# 7flO|M °im\ti (154)54, 47| c-||0|E| u||4 (160)21- 47| ^n)|H(164)» 

EBO|B| ?J#H||Aj(163)2h EA|E|X|fe ^7C|DJ. H B)| °J H||H(166 ; E 8 SS)2|- fl3S|fe 2^S^(170)# *W 

H4tM. 

^S, HIS! 4H|S)a| gsf oj l^o| ( ^ Si a^s a ^js| #sfSSo| x||a|£|7| meog ye saSE0||Al 471 9!j 
4 SA|4*|a| xi|^o| 7|-feS|c|-, 

£9, 47 1 ±X\£t2. 7|## 5j-§-*!- OiB||0|7|eo| s| CH 250„2| S4-&EO||A4 |g5||go S go)| o|£j. 7IQ.OI 

^BSf af* 2111, A(-5!4Z| g§ £ 47 1 7|e°| gjgO)| a|§H in£P|0]|Ai°| o|^^B|-o]CH| °|*1 4:X|-S| SAjtt|5|. 7 |. 

naiJI, 7|§ 9«§ sa|4x|°| AH^ggafe §te| ;£a|-°| x)|^ah n||4j33S M£|s|-oi xi|»-t!- ^4 

na|3l, ^5)a| gl£*|| ?|o|e|o|| cHgo^ ^o|*i ixff xii^n-o^ , 4rX|-a| 37|?£|o| a 

* m°\\ at© ^A|-4i7|#s Qi| § 5 a|4*|# x)|5[# ms^al Q^g 5A|4*|o)|ah 3^E» s^Mtt ^ Si 



4^3 g. asa| 4A|oi|^ oHg 2A|4*|i. x)|5t-# c^sf se mg 0 | aW. 

5d»i. 7ie 4oii ^is 1 ±nm & j 4°h7i ?iti ej-E«iii-i(^s, uiss ue\E)% mm si ism-^s. 42.15 sa^a^•) 

a| gs|§4o| xi|a|E|7| nHsoi ye saSEtHi*| °!j4 2A|4x|a| xflaj-ol 7feS 4go| x)cK 
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m, ^nas. &iaiioi7|:e°i gggst m 250.21 gs-& E0 )|A| ibhs°s m\ sis- 7|»si 

H# °t# 4= aljZ, A^AlZf g*j # Ap| 7|BS| HS«H! o|g|| L^loflA-lol D|^^o]o|| o|£ ± X|.o| S17I 
0)1=0)1 Oljg 5 A|1,^|°| AJAJ. =£.§0| &#S|fe #go| flc*. 

7\€ SA|§x|s| Sal ±x[2\ xi|se|- HH-ag§# *H*m ^ xm°sL, 

t,|o| cj.- S |-£F h|§^^o| 4= Xl-fc S-So| SUc+. 

am, aw 3321 e.te*ii ?io|e|oii cHifo S ^xi* x^ti-osA-i, ±xta| 3 aa as- 
«• ^ ait saoi xm. 

# U-SOII ±XteZ.7\*SZ 3£A|*j-*|» ^S^tt- 0t<$™a\ ajS SLA|^*|0||A| gfM* ^ Si 

t s-aoi aicK 

(37; SffS/ gW 

A} 7 | 7 |5 Aj-ofl saheij,^ Ais cHs'^SJ ^s.\ 3Ahe=!o| MIS-§# ^fe g^SHiM; 

4PI 4l§-£« 7^S-lf°S 7|-£x|soi, av 7 | L||g-s "ecHIA-l #o4^o| 7||0|S a^jH; 
H7\ 14mm a||s&»o S 7Fsx|bb|, &7| MIS* *eoM M°^?J d|0|E| 4m-, 

&\ sai-hs sfe Mis-son urn*. ms*si ha^oii cks^ ^e* ?woi, soil »(he §m oi-y-si 

A}7| l4Jn##3f »J{Jfl #7| 7)|0|M A ^0|E| H||Ajm| #7| 4iMI£°| aj ±X [S.\ Bfl=» o^tfe 04^ 

•y-7| g iflS :fcxhs| e| BHH2I- g^sfe 
« Ipfe ei|S 5A|§s|§ o|a||o| 7|S. 

ITtl, lofl aHM, 

aj-71 aas|-B|s BCBeJ sj§ 5*1 chehioi 7ie. 

a?* 3. i<hi slow , 

AJ. 7 | Ufc^SS ggjSjo^ AiS CHt|£|oJ D|-ZtS SS?J =EA|g-*|S O|B||0| 7|fl-. 

S7| 7|fi A}o)| SAjg 7i|0|H HHAj §J 0|0|E| H||Aj^. 

#7i TtioiM §j 4oibi HHAjoi san 71a #011 gaEii, 4^21 aAhfl# ^ lhs«oi iw«w; 
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4P\ lSSSsi q|g«te 3Ahfl» #3. 4hY<>ll Tllols, HBjoj g^af zj g=ofl z|z+ n||H« ^ 



#7| qjtMH 4HHI ft|<7| 7)1 o|M §y e|o|b| #y\ LficMsj 7|o|", 4:^, SB|el z+zf jcft 

Aj. 7 | asqif Aj. 7 | gu-sfafs a*«KH 7)|o|s €§1*. d|o|E| aqs, 7Ho|snHH ms, i^nHH 5 

#7| Msaf SgsU, #7| i#S 7)|o|m 7)|o| Buns* flasfe t)|o|m elsuH^Bh, i#=J e|o|e| 

nii*j^ ^d|)h» ciio|e| tismdaf, &71 Ha)ieini|j=sf sksr 

St 1 * 5. St 1 * 4o)l 

#7| l4Jc*^€- Ais msej g^oj oi| § 2 a|§-k|s on EHi o| 7|e, 
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